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PRESENT STATUS OF. ESTABLISHJGNT IN THE UNITED STATES ) / 
oF 
IMPORTED BULB PESTS 
(Report of Bulb Pests Survey) 


Frepared by C. 4. Weigel, Bureau of Entomology. 
Introduction. 


The Bureau of Entomology was requested by tho Foderal Horticultural 
Board to obtain reliable information and facts concerning the cstablishment 
and injuriousness in the United States of the insect pests that atteck bulbs 
‘ 4 a5, ? 
especially the lesser bulb fly, Euncrus strigetus Fallen, and the larger 
narci nd 4 SAY pane Fe Ore yee ea ee Apri ioe 
cissus or daffodil fly, Merodon souecstris Fab., as well as the bulb mite, 


Rhizoglyphus hyacinthi Boisd. 


During the months of June and July, 1925, some of the more important 
bulb growing sections of the Pacific Corst were visited, and after returning 
from there geveral days were spent investigating conditions in the bulb plant+ 
ings around Norfolk, Va. Early in October, plantations of old and natural- 
ized stock were exariined in the vicinity of Wilmington, N. C0. Some of the 
leading bulb growers, as well as various State officials, were interviowed 
on this survey and personal examinations were made of growing and dug bulbs 
to determine the status of the above named pests, 


Methods of Inspection. 


Inspections were made, either directly in the field at the timc of 
digging, or on samples of bulbs that were dug in my presonce, or else of 
bulbs in storago houses which had been dug only a few days before. In gen 
eral, the size of the sampics examined veriod from a few to several hundred 
bulbs of a given variety, the actual number depending on the quantity avail- 
able for suci use. In three instanecs, however, the sanples eontained 970, 
1,¥00 and 2,00 bulbs, respectively. in inspection consisted first of sort- 
ing out and Inying aside all bulbs that on external appearance showed any 
defects or braises or were soft to the touch. Then these damaged or sus- 
pected bulbs were cut open to determine whether their poor condition was 
caused by infestation with insects and mites. Many apparently healthy 
bulbs were also cut open in order to verify their freedon from pests. 
Records were kept of the total number of healthy and affected bulbs exarnined 
as well as the mmiber that. Were found to be infested, and in this wey def- 
inite information was obtained showing tne actual percentage of infestation. 


A summary of the findings is here givene 
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(Conditions on the Pacific. Coast. - 


Both spocics of the bulb flies wore found~in_many of the older plantings 
examined on the West Coast. The bulbs in most of these plantings had been grow- 
ing there from two to five years. _In one instance the flies were encountered 
in a field of bulbs the stock of which was nine years old. 


A total of 27 plantings exaninod in the States of California, Oregon, and 
Vashing tor showed that the lesser bulb fly was present in 19, and the narcissus 
fly in 17. Presuwmbly if timc had been availabie or if other cirmastances had 
been such as to permit a very exhaustive and thorough inspection of the bulbs in 
each planting, both species of flics might have been fownd in some of the plant- 
ings that are here reported as apparently uninfested. 


This statement mist not be construcd as meaning that the growers were un- 
willing to have such an examination made. On the contrary, all of them were 
very courteous and extended the fullest cooperation in placing their stocks at 
our disposal. 


nt The percentagesof infestation shown by some of thes exmminations repre— 
serve; the actual condition and degree of infestation of unculled bulbs at the 


time of digging and storage, whereas imported bulbs when received for inspection 
at the port of entry are supposed already to have been culled and freed from 
damaged or pest infested material. ; 


The various bulb pests of the Paeific Coast treated herein are discussed 
under separate headings. 


The Narcissus or Saffodil Fly. 


This foreign insect is recognized as a serious pest of narcissus and a 


bulb once attacked by it is usually destroyed and of no further commercial value. 


While this pest was encountered in 17 out of a totml of 27 plantings on the 
Pacific Coast, the degree of infestntion for individual lots or samples of dry 
bulbs varied greatly, the maxim being 15% of the bulbs in the sample examined. 
An analysis of these figures by States brings out certain facts. 


In California, this fly was found in 7 out of 18 Lots examined. The per- 
centagesof infestation in these cases were as follows: 1%, 3.3%, 4.6%, 5%, 


7.8%, 8%, and 15%. 


In Oregon it was found in 7 out of 8 places, Where definite records were . 


made, a total of 22 lots of bulbs was examined, 7 ef which wore infested, The 
sercentage of infestation was less than 1% in 5 lots and was 4% in the other 
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2 lots. In one instance, a few laxwae wero found infesting 2 varieties of narcis 
sus out of 6 that were examined. Im ancthor instance, 2 flats of Golden Spur 
bulbs imported during the fall of 1924 and forced in the greenhouse during the 
past winter were free from infestation, while one flat of imported Victoria bulbs 
forced under the same conditions showed an infestation of 6.6%. 


In Washington five plantations were infested, Of the 6 lots examined, 2 
showed infestations of 11.4% and 12.5% respectively; one was estimated at 15% and 
the other three were not determined. 


The Lesser Bulb Fly. 


An examination of the table again reveals somo interesting facts with refo 
ence to the degree of infestation of this insect in the three Pacific Coast State 
In general, the degree of infestation was rather light as shown by the following 
data, A total of 55 lots of bulbs was examined, and the degree of infestation 
Was as follows: 


el were uninfested. 

8 were so slightly infested that the percentage 

was not determinad. 

13 had Less than 1%. 

7 had from 1% to 5%. 

@ had from 7.1% to 8.9%. 

1 was estimated at 15%. 

2 had from 47.6% to 52.7%, 


The last two lots included Van Waveren (iant bulbs thet had an infestation 
of 47.6% based on an examination of 21 bulbs, and Golden Spur bulbs with an in- 
festation as high as 52.7%, based on an oxantination of 110 bulbs, In the some 
field, however, four varictias of narcissus, namely; Paper Whites, Emporer, King 
Alfred and Sir Watkin, were free from infestation, 


In California a total of 18 Lots of bulbs wos examined from 13 plantations 
and 9 of them were infested. In 4 lots where accurate records were kept, the 
infestation varicd from 0.2% to 1% In 4 lots where many bulbs were examined 
the infestation was so light that it was not definitely determined. 


In Oregon 28 lots of bulbs were cxamined fram 8 plantings and of these L6 
were infested. In 10 instances the infestation was less than 1% One was not 
determined, and the remaining five were as follows: 1.9%, 4%, T.1%, 47.6%, and. 
520 1%. 


In Washington 6 Lots of bulbs from 5 plentations were examined and found to 
be infested. Two of thom had infestations of 2.1% and 2.8% respectively; one was 
estimated at 15%, and three were not cetermincd, 
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The following instance already mentioned under "Narcissus or Daffodil 


Fly", illustrates the degree of infestation that may be found in cullcd imported 
bulbs when they are received in this country. Two flats of Golden Spur bulbs 
imported into Oregon dwring the fall of 1924, and forced in the greenhouse durin 
the past winter showed infestations of 4.3% and 8, % respectively, while a flat 
of imported Victoria bulbs forced under the samc conditicns was uninfested, 


Economic Status of the Lesscr Bulb Fly. 


With respect-to the economic status of the lesser bulb fly, the maggots 
when nearly full grown are usually found in very badly decayed bulbs, although 
in one or two instances they were seen feeding in tho healthy tissue next to the 
rotted areas. Necessarily rotting mist follow such heavy infestation. In life 


history studies conducted during the fall of 1924, female flies, fed on honey and 
confined in cages, when given a choice of healthy’ and rotted bulbs, deposited 
eggs only on the undersurface of the tightly clinging outer dry skins of the 
healthy bulbs. Eggs were never deposited on damaged or rotted bulbs as might 


have been expected even when confined with such bulbs. 


Larvae which hatched from these eggs Inte in August passed through their 
normal development in onion and narcissus bulbs, which were perfectly healthy 
at the time that the eggs were laid on thom. Some flies of this brood emerged 
during October and laid eggs on healthy bulbs for the succeeding generation 
which was also reared successfukly. Young larvac were observed feeding in sound 
bulb tissue, and the larval mouth hooks cre adapted for feeding in such tissue. 


This information which was obtained from aarefully conducted Laboratory 
cxperinents indicates that this insect can not be classed merely aS a scavenger, 
for it has been shown to be capable of attacking healthy bulbs. Information, 
however, is still lacking on the question of how infestation takes place under 
field conditions, 


As an economic pest of onions the following evidence regarding the habits 
of the lesser bulb fly has been accumulated. On September Loy LoGos se POL ev or 
C. Mote, of the Oregon Agricultural Experiment Station submitted to the Bureau 
of Entomology several adult flies which had been bred from infested onions re- 
ceived from Oregon. Woctor Aldrich verified the identity of these specimens. 
Professor Mote also recently submitted a specimen of onion heavily infested with 
lesser bulb fly maggots. This is in agreement with tho results of our experi- 
mental work during the past year in which this insect was successfully reared 
in onions under laboratory conditions, It also indicates that the fly can and 
does attack onions and may prove to be a pest of that crop. Morcover, in view 
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of its reputation as an onion pest in Hurope, this insect, descrvos varotiil ol- 
servation under Ficl@ conditions to Gotermine whi ether it is Likely tc assume a 


similer status in this country. Published rowords also indiente that this inseai 
Gauses injury to persnips in ing Land. : 

In addition to ornamental bulbs, Onions, and parsnips this inscct has 
recently been found infesting iris rhizomes and yellow eallas. Flies have been 
reared from larvac infesting iris rhizomes sent in recently from Takomn Park, 
nenr Washington, D. C, KR. P. Felt, Stato Entomologist, has also published a 
note on its occurrence in iris rhizoncs in sevoral Loenlities of central ani 
eastern New York State, ntomclogists cf the Californin Department of Agricul- 
ture have recently found it infesting the yellow cnlla, Zant tedeschia elliott 
dana, and on previous occasions they have reported it as infesting Dutch, 

French and Spanish iris, Lilivn auratun, and Le speciosum. 


he Bulb Mite. 


With reference to the status of the bulb mite as a narsissus pest the ro- 
sults of our exnmination incicrto tt) at, although present in virtually all plant 
ings examined, the degree of To bdetaciie was so negligible that no attempt was 
mae crate the exact percentage. While its presence was genorally as- 
soGinted with disensed or fly infested bulbs, it was also observed fcoding in 

and injuring healthy bulbs, This agercos wit previous obscrvations by other 


workers in the Department. a 


Some growers wero of the cpinion thet the motes wero more injurious 
waere the bulbs remained in tho groun. tio or more yoars as compared to those 
Which wore lifted more frequently. This opinion was not substantintad by tho 
results of observations in naturalizod plantings in Virginin and North Carolina, 
in which instances the bulbs were found. to be herlthy andi in excellent condi- 
tLonie 


The bulb mite was also founl to attack several Lilium candidun planta 
in a smell planting at Mayficld, Calife The nature of the injury dononstrated 
beyond dowbt. that it was a primary pest on this host. This verifies previous 
records reccived by the Burenu of Entomology in which it was reported to bo a 
serious enemy of lilics. 


In addition to the above records the mito has been reported! by Califcrnia 
Departnont of Agriculture officials, and also by one of the largest iris grow 


ers of that State as causing consicernble injury to Dutvh and Spanish iris. 


It has also been found by Buresu experts to infest such major crops in 
greenhouses as Asparagus plunosus, A. sorengcri, and smilaxe In theso cnses 





eS 


the source of infestation. may_have been through. the. growing of. tapor ted, bul 
close to these crops. 


The European Tulip Aphid. 


Tho subterranean form of this introduced species cf aphid, Anuraphis 
tulipae Boyer, also known as the iris aphid, Aphis iridis Del Gusrcio, has been 
intercepted repeatedly in shipments of imported iris rhizomes, and Spenish iris 
bulbs. 


On this survey it was reported as being quite a scrious pest of tulips, 
iris and freesias, especially when the bulbs arc dormant or in storage. It 
does not appear to be a serious post cf the growing bulb or plant. According 
te the California Dopartment of Agriculture officials, as well as some of the 
larger growers, this aphid is quite a pest in soed and agricultural stores 
Where bulbs are kept in storage before they arc sold. Unecr storage conditions 
this aphid is casily controlled by treating the infested bulbs with nicotine 
cust, or salcium cyanide in a fumigatorium, It might be of interest at this 
point to refor to an article called to my attontion by D. BE. Mackic and which 
was published by F. V. Theobald in the Jcurnal of the Ministry cf Agriculture, 
London, May 1925, Vol. 32, No. 2, p. 154. In it tho author points out that 
the subtcrranoan form causes crrrots to split underground. 


Conditions on the Bastorn Coasts 


At tho suggestion of officials of the Bureau of Plant Industry a survey 
was made cf some of tho Long cstablished and naturalized plrentings of narcissus 
bulbs in North Carolina, Virginia, and Marylend to dctormine the present status 
Gf assect and mite infostation in the Eastorn Coast. region. If the original 
plantings which had not boon subseguontly cxposed to infestation from imported 
bulbs wore found to be free fron infostation with the bulb flics and mites, it 
would indicate that these posts were not cstablished in this scotion of the 
country and that bulbs in such plantings might afford a sourco of supply of 
clean and: uninfcstcd stock, 


Aecordingly naturalized plantings of narcissus in Elm City, Willard, 
Wilmington, and Southport, N. C., in Llocalitics where no forcign stock had 
recontly beon intreducod mare examined and found to be apparently free from 
eat fly and mite infcestaticn. The original stock in two of theso natural- 
ized plantings in North Carolina was bolicved to be ovor one hundred years 
old, and in ono case definite records show that bulbs from this source had 
been growing in the same Locaticn at Southport for at loast 34 yoars. Unfor— 
tunatoly in the case 2f one of these uninfested naturalized plantings at 
Wilmington, N. C,, importcd bulbs wero introduced from Holland during the 
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fall of 1924 and 1925, which were found to be slightly infested with the lesser 
bulb fly and the bulb mite. At Castle Hayne, N. C., a shipment of King Alfred 
bulbs just received from Helland was heavily infested with the larger narcissus 
fly, Merodon equestris. Similarly, another let of bulbs recently imported and 
planted at Orten Plantation, ncar “Wilmington, N. C., was found to bo infested 
with the Iesser bulb fly, Eumerus strigatus. 


In commercial plantings in the Tidewater region of Virginia, where the 
bulbs wero boing grown for cut flowors, infcstation with the lesser bulb ee 
was noted only where bulbs had been imported from Europe during the past two er 
three years. A light degroe of infostation with this fly was present in two of 
tho six ficlds cxaminod and this infestation appears to have had its origin in 
imperted bulbs, sinee in cach casc rcoont introductions had been made. No bulb 
flics were found in the sther four plantings where the original stock was un ~ 
mixed and no foreign stock had bocn introduced. In one of the infested ficlds 
already montiorncd the lossor bulb fly was found infesting native stock which had 
been lifted last year, and replantcd, and it was also present in stock reecived 
from Holland during the last two or three years. 


In a naturalizod planting of narcissus ncar Silyor Spring, ld., where the 
oulbs aro grown for cut flowers, a sample of 600 bulbs was examined. Of theso 
approximately three dozen were slightly damaged. and they were cut open for fur- 
ther cxamination. No evidence of infestation with cithcr of the bulb flics was 
found, but traces of a few bulb mites wore found in sevoral bulbs. All othor 
bulbs appoared sound and clean. 


In plantings of bulbs oxamincd during the growing porivd which had been 
growing at Long Island, N. Y., for two or three yoars, Mr. ©. F. Soucette of 
the staff cf the Bureau of Entemology, reported the absence’ of beth specics 
of bulb flies. 


The bulb mite was found in practically all lots of bulbs inspected, but 
the infestaticn was sz light that it was negligible, and usually occurred in 
decaying material as already mentiened. 


A significant foature of this survey is that the Inrgor or narcissus 
fly was not found ostablished in the bulb plantings oxamined in the Tidewater 
region of Virginia, North Carolina, Mississippi, or in Long Island, N, Y., in 
spite of the large numbers of bulbs that have been introduced into these 
regions during the last yoar or two. 
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CONCLUSIONS. 


Except in a few instancos, none of the pests discussed in tho previous. prges 
appears to bo present and established in sufficiont abundance to constitute a 
really sorious menace at this time. Novertheless, tho tromcondous expansion which 
the bulb industry is now oxperiencing may tend to inercase the risk of future 
injury. ‘This is especially true in vicw of the fact that the cconomic status of 
the larger or narcissus fly in foroign countrics is dcefinitcly recognized, and the 
Icsser bulb fly is recorded as an cconomic post of onicns and parsnips in Europe. 
The lack of roliable and adequate information on their Life history, habits, and 
control under Amorican conditions mnkis it necessary, theroforc, to study thom 
thoroughly and determine thoir potcentinlitics as possiblo pests of our staple 
agriculturel, crops. 


To moct the oxigency of this situntion, a ficld station was cstablishod by 
the Bureau of Entomology at Santa Crus, Calif., because both spocics of bulb 
flies and the bulb mite occur there and could, therefore, bo studicd to advantage. 
Mr. ©. F. Doucctte was transferred to Senta Cruu in August, and in addition toe 
the life history studies, will try to devclop cffectivo control and remedial 
measures. Recent tosts conductod by him and Mr. C. BE. Scott, Pathologist, with 
hot wator trontments have given very promising results and appoar to indicate 
thet this treatment may prove cffective in controlling both bulb flies, as well 
as the mitos, and nomatodes. The cfficiency of hot wrter sterilization and 
vacuum fumigation with various poison gases is now boing fully investigated. 
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